I. INTRODUCTION (HO, EWS, TW & EST)
The Despite the presence of the magnificent Garkaz dam, the Sadd-i Garkaz (Nokandeh et al 2006: 140-41) , no other dams were found in association with the cross canals. The probable association between the Chai Ghushan Kuchek canal and Garkaz dam was confirmed by high-resolution satellite imagery (Corona) which clearly demonstrates how the dam is on precisely the same orientation as the canal, which received water from the dam. On the other hand to the west near Fort 9, the Sarli Makhtoom canal was associated with a complex series of possible inlet channels in the vicinity of the Gorgan River, but there was no evidence of a dam. The lack of dams in association with the feeder canals is probably a result of the very dynamic and erosive regime of the Gorgan River, which has removed all traces of them, an interpretation that requires testing by the use of satellite imagery and (if available) aerial photography.
Although a compelling case can be made for the presence of a canal system associated with the Gorgan Wall, it is not yet clear whether such systems were simply for the supply of water for the manufacture of baked bricks, or were also for the irrigation of fields.
Nevertheless, it does appear that there were substantial irrigation systems in existence before the Gorgan Wall was built. This is particularly evident immediately adjacent to Fort 23 where a linear feature originally mapped by Kiani (1982: map 6 ) was demonstrated to be a large linear bank of spoil from a major canal. The up-cast deposits that resulted from the initial excavation of the canal (now filled with sediment) as well as its subsequent cleaning out were clearly recog nisable in a recently cut section through the bank.
Significantly, Kiani's map 6 indicates that this feature had been cut by the Gorgan Wall thereby demonstrat ing that the canal existed prior to the construction of the wall. This is supported by the observation (by Hamid Omrani) that a large site along the line of this canal spoil bank is of Parthian or Sasanian date. It would therefore have been necessary for the Sasanian builders of the Gorgan Wall to take such pre-existing features into consideration during the construction of the wall. Interestingly, this type of canal is different in its conception from the feeder canals of the Gorgan Wall, because the heavy silt load evident from the clods of silt/clay found in the bank deposits is entirely different from the deposits of the upcast mounds of, for example the Aghabad canal (discussed above). It has already been suggested that the latter feeder canals were dug but never cleaned out, presumably because they derived their water from the upper layers of reservoirs that were empounded behind cross-river dams (Nokandeh et al 2006: 141 
IV. THE GORGAN WALL'S WESTERN AND EASTERN TERMINALS (HO, EWS, JR & SG)
The location of the terminals of the Great Wall of Gorgan has been the subject of much debate. We know that the Wall of Tammishe runs from the Elburz
Mountains to the coastal plain of the Caspian Sea, where the wall extended to below the present Caspian level because the Sea was lower at the time of its construc tion. Similarly, one might assume that the contemporary Great Wall of Gorgan reached the ancient sea shore in the west (and might conceivably even have joined the Wall of Tammishe), as a defensive wall only makes sense, if there was no easy way to bypass it (see below "X. The Gorgan and Tammishe Walls pp. 112-3"). At the easternmost end we followed the wall, which is easily recognisable by fragments of robbed bricks extending to 37?29.587' north and 55?45.096' east, to just a few metres from a vertical rock face . Further fieldwork is required to test whether it continues on the other side of the rock face into the mountainous landscape of the Golestan National Park, or even, with or without major gaps, much further east as some have suggested (Adle 1992: 195 fig. 2, 204^5) . The westernmost known section of the Gorgan Wall is marked for some distance by a distinct robber trench, stretching up to 4.5 km. west of Fort 33. In order to test whether or not the wall continued and was detectable, we carried out a magnetometer survey ( In order to test the hypothesis that the eastern anomaly indeed represents a kiln and to explore the reasons why no brick fragments or other traces of the postulated kiln and robber trench were visible on the surface, we excavated a 2 x 1 m.-large test pit (Trench I) through a very low shell-covered north-south ridge. According to figure 8b of Kiani, the wall may have extended some 2 km. further to the west of Trench I, after which it either terminated or disappeared from view. We encountered the top of the kiln 0.98-1.07 m. below the surface (Fig.   8 ). Substantial parts of two of the typical arches survived within our trench and a small part of a third .
A brick in situ was selected for OSL dating.
The abandoned kiln was immediately overlain by a layer of marine bivalve shells (deposit 1.004), some of them still found in pairs, suggesting that the soft tissue of these marine molluscs had rotted in situ. There is thus no doubt that the kiln was flooded by the Caspian Sea.
Subsequently c. 1 m. of weakly bedded mottled clay built up, with thin lenses of pale brown fine sand (deposits 1.001, 1.002, 1.003 and 1.008) of a type typically deposited either in lagoons, mudflats or a shallow embayment of the sea (Fig. 8) . The accumula tion of this transgression deposit was followed by an episode of drying and soil formation followed by either a subsequent regression of the sea, a second transgres sion (represented by a thin accumulation of sands and the marine bivalve Cardium: cockle), or a localised episode of aeolian accumulation. The elevation of this part of the wall, c. -22 m. in relation to global sea level, is some 6 m. above present Caspian Sea level.
According to the studies of the Russian scientist G.I. Rychagov (1997) represents a raised shoreline of the late or post-medieval Caspian transgression that inundated the wall and subse quently obscured it. To the west, the low ridge at Trench I appears to be a similar relict Caspian shoreline, but whether these two Caspian shoreline features, which are some 3.5 km. apart, relate to the same transgressive event or different ones requires further investigation.
The 1 m. deep marine deposits at this point explain for the first time why it has so far not been possible to follow the Gorgan Wall to the Caspian Sea. Relatively recent marine transgressions have buried the remains of the wall so deeply that neither features on the surface nor artefact scatters reveal its course. As there are neither traces of the wall, nor of a robber trench, it seems that it had been robbed out prior to being flooded. It is interesting to note that, despite its late flooding, no soil horizon had built up over the top of the kiln. This suggests that the top of the kiln was above ground and that the depth of marine deposits is probably greater next to the kiln. While the deep marine deposits have so far prevented a successful location of the westernmost stretch of the wall, it seems most improbable that the western terminal of the known section corresponds with the real terminal, which has been postulated before (e.g. Moreover, a high resolution Digital Globe image indicates that at the north-west corner of the fort a distinct "hollow way" can be traced leading northwards across the now cultivated steppe (Fig. 11 ). In addition, slightly less distinct features can be discerned c. 100 m. and several 100 m.
to the east. In the Near East, hollow ways generally appear as broad shallow valleys (or soil marks) which radiate from archaeological sites, and they can be interpreted as having been worn down by the movement of people and thousands of animals over the centuries (Wilkinson 1993) . Although a good case can be made for the north-west hollow way being associated with the fort and wall, those further to the east have more distinct traces to the north than to the south of the wall, and may therefore pre-date the wall. Although at Fort 4 a case can be made for the presence of a crossing point associated with the wall itself, the presence of the ditch as a continuous feature along this part of the wall suggests:
1) that the ditch at this point was dry when the track was in use, 2) that it was dry immediately to the east of the putative inlet canal, or 3) that the hollow way was in use before or after the wall was actively used, but not at the same time. Significantly, none of the hollow ways is
oriented precisely upon what would have been gateways positioned in the centres of the north or south walls of Fort 4.
Further to the east, near the sharp obtuse angle bend in the wall between Forts 3 and 2, similar hollow ways can be seen associated with the wall as well as with three associated archaeological sites to the north, that are beyond the limits of the wall (Fig. 12 ). Of these, the most distinct is the site to the north of the bend in the wall, which is associated with a distinct hollow way that trends south to meet the wall at the ditch, fades out at the wall itself, and then continues albeit with a more faded trace south of the wall (Fig. 12) . A second hollow way bifurcates from the main feature and again continues south of the wall, whereas an additional faint hollow way to the west of the first, joins that feature to the south of the wall. Overall, the configuration of these hollow ways near the bend in the wall appears to represent a system of settlement and communications that pre-date the wall, and were then cut by it, although this suggestion needs to be tested by further fieldwork. Similarly, it is difficult to state whether the hollow way feature at Fort 4 was in use at the same time as the wall, or represents a pre-wall (or perhaps post-wall) feature. However, it is evident that with future fieldwork it should be possible to tease out some significant relationships between the wall and the route systems of the region. images, suggests that the northern arm is associated with a broad ditch with associated bank/ wall to the south, whereas the southern branch has the same narrow trace as the main wall ditch to the west, and continues the line of the wall to the east on a direct alignment with Fort 2 (Fig. 13) . On the northern limb of the wall the site of a possible fort had been recognised (by Hamid Omrani) ( Fig. 13: 2A) . This site occupies an important strategic location on the high western bluffs of the Rudkhane Sari Seyyid (a river), where the Gorgan Wall apparently terminated before resuming its course to the east at Fort 2. This previously un-recorded site (it is not evident on the maps of Kiani) lacks the distinct square plan of the other forts, and is heavily pock-marked by abundant robber pits. A brief survey of this site (near the village of Tamar Gharaghuzi) showed that a linear mound along the western side, as well as an Although the 2.16 m. wide segment of wall could be a component of the Gorgan Wall, the platform built obliquely to it is intriguing. Being apparently constructed within the bed of the river, this feature could be reasonably described as "hydraulic", and its location a few hundred metres off the course of the wall suggests that it is not strictly on the wall's line.
One possible interpretation of this structure is that it does indeed represent a short length of wall in the valley floor, and that the fired brick platform may represent an apron that was constructed to conduct water beneath the wall at a point where an arch was constructed to allow the water free passage. Without such a reinforcing apron, the river could incise into its bed and scour out the foundations of the wall.
Although tentative this interpretation gives an insight into the sophisticated engineering of the Sasanian architects.
VII. THE GORGAN WALL IN ITS LANDSCAPE: DISCUSSION AND CONCLUSIONS (TW & HO)
The presence of five well-defined feeder canals suggests that rather than forming one continuous water supply system, the ditch associated with the Gorgan Wall was probably sub-divided into separate water supply sectors (Fig. 1 ). 
IX. EXCAVATION OF A BRICK KILN (HO, EWS, MM & SG)
In addition to the one kiln cut through by a recent drainage ditch, whose section was cleaned and recorded in Trench K ( Tepe). While it is, of course, possible that robbed bricks were brought to these sites from some distance, the sheer number of Gorgan Wall bricks in old buildings in Gumishan and scattered in and around Gomish Tepe, now and already in the late nineteenth century (Yate 1900: 272-73; Adamec 1981: 200-1) , renders it more likely that the wall was in close vicinity. Yate (1900: 273; cf. 226-27, 260-61; Adamec 1981: 201) , during his visit in 1894 to various sections of the Gorgan Wall and other sites in the area, heard of a "report that bricks were to be found under the water some distance out in the sea", the coast at the time apparently being only "a good half prove, of course, that it was, and it is equally possible that they were indeed two separate walls and that both terminated at the ancient shore of the Caspian Sea.
Should the Gorgan and Tammishe Walls be part of the same wall, the missing link being partially flooded by the Caspian Sea and partially buried beneath marine sediments, then there were presumably further forts along this section. This would have implications for the size of the wall's garrison, to be discussed in the concluding chapters.
XI. MAGNETOMETER SURVEY OF FORT 5 (RA, HO, EWS, EST, SG, ME & JJ)
Crucial for understanding the purpose and history of the Gorgan Wall are the size and composition of its garrison, and the strategy it employed to defend the Gorgan Plain.
In order to shed light on these key issues, we continued to explore the interior of forts via geophysical survey. Only a part of Fort 5 was surveyed. For this and for the Fort 4 survey, a Bartington Grad 601/2 gradiometer with 1 m. line spacing was used, for the other surveys, a Geoscan virtually identical, anomaly, parallel to the other two was detected in the SW of the fort. At first sight, the plot may suggest that there are six rather than three such buildings, each of the three long double rows of rooms divided in the middle by a road, running from SW to NE. However, while further fieldwork will be necessary to prove or disprove this theory, this route, which is now visible as a shallow hollow way, is probably a secondary feature. The linear anomalies, thought to be walls of the three buildings, do not appear to come to an end on either side of this track, but to run across it, suggesting that we are dealing with three very long, rather than six shorter, buildings. The absence of any suggestion of a SW or NE gate in alignment with this track is a further argument for it being a secondary feature, perhaps added in a later phase to facilitate movement from the Unfortunately, a cemetery in the northern part of the fort, comprising modern gravestones, circular and sick or wounded or repair or production of equipment.
Furthermore, the absence of parallels for non-standard rooms or buildings in the other, admittedly few and largely unexplored, "Barracks Forts" (see below "XVI. Even if no more than the odd embassy were allowed access, the impressive scale and regularity of the archi tecture of the fort would have sent out a deterrent message to any neighbours contemplating a raid into a state with such a highly organised military force.
Without further fieldwork we cannot be certain whether 
XIII. TOPOGRAPHICAL SURVEY OF FORT 4 AND ITS PROJECTING TOWERS (HO, EWS, EST, JJ & SG)
Whilst scarcely visible on the magnetometer survey ( Fig.   21 ), it seems probable that Fort 4 was provided with a series of projecting towers. That the remains of such towers do not form strong magnetic anomalies is unsur prising: heavy erosion at the edge of the fort or brick robbing will have severely damaged or removed their foundations, not to mention that the uneven ground made survey near the platform edge difficult or impossible. On the SW, SE and NE sides of the upper edge of the fort platform small hillocks are visible, where the sloping sides of the fort bulges out, as first observed by Julian Jansen
Van Rensburg and Seren Griffiths. On the NE and SW sides the hillocks are roughly 31 to 32 m. apart. Distances on the SE side seem to be identical, except that the SE gate seems to be flanked by two such features at about half the distance. There is little doubt that these hillocks represent eroded towers. Their slight elevation may have been thrown into relief as a result of human and animal traffic bypassing these obstacles, thus accelerating erosion on either side of them. We counted eight such hillocks on the SE side (including the two flanking the gate and one each at the south and east corners) and nine each on the SW and NE side (again including the ones at the south and east corners), i.e. 24 in total. We did not observe any traces of towers on the NW side of the fort abutting the Great Wall, but the systematic robbing of the fired bricks makes it impossible to decide (short of excavation) whether this is the result of their absence or systematic demolition.
The topographical survey at Fort 4 (Fig. 24) It is to be feared that at many forts the traces of projecting towers, if still preserved, will disappear before they can be recorded, as a result of ploughing and the use of agricultural machinery.
XIV. DAILY LIFE IN A SASANIAN FORT: THE EXCAVATIONS IN FORT 4 (HO, EWS, EST & SG)
While the magnetometer survey provided us with a detailed plan of substantial buildings within Fort 4, only excavation had the potential to establish their function, the duration and intensity of their occupation, whether they were made of fired bricks or sun-dried mud-bricks, and their architecture in three dimensions.
Due to considerable pressure of time, we confined ourselves to excavating two small trenches (H and J) ( (Fig. 25) .
The room division consisted of a substantial 1.20 m.
wide mud-brick wall (corresponding approximately to the diameter of three bricks). In section (Fig. 26) it was visible as a vertical band of slightly darker colour (greyish-brown clayey silt with lime flecks) than the deposits which had built up on either side of it, presumably as a result of organic components in the mud-brick; we observed traces of possible straw imprints in the mud-bricks. The discoloration extended right to the modern surface, but no individual bricks were found preserved in the uppermost 1.50 m, probably due to natural processes, such as insect and root activity; in fact some plant roots were found in over 2 m. depth and sometimes they grew in the joints between mud-bricks.
The colour difference to the deposits which had built up on either side of the wall in the east-facing profile ( Fig.   26 ) was almost imperceptible for the uppermost 0.50-0.56 m., but was distinct at deeper levels. The impression that the preserved wall extends right to the modern surface is, however, confirmed by two crack lines which formed when the soil dried out, and ran in direct alignment with either side of the wall (Fig. 26) . In contrast to the lack of evidence for any surviving brick surfaces at a higher level, the bottom courses, notably in the north-east corner of the southern room, were well preserved (Figs 27-30 ).
Between the rooms we found one arched window (or door?) opening (Fig. 27) , first observed by Esmail Safari, which could not be fully explored for safety reasons, because of the substantial weight of the overhanging wall. We are thus unsure whether the stones ( A sequence of radiocarbon dates from occupation levels in the northern room (Table 1) indeed, while more research is desirable, unpublished local parallels may well point to a Sasanian date. Unless in future other finds or scientific dates should corroborate late occupation, it seems more plausible to assume that the rooms ceased to be occupied in the first half of the seventh century.
We also found a yellow glass bead of 5 mm. diameter The magnetometer survey by Abingdon Archaeological Geophysics and the ICHTO (Fig. 21) , prominently displays recent plough lines, but yielded no evidence for any extramural settlement. This, however, proves merely that there are probably no remains of substantial structures, made of materials of different magnetic properties to the subsoil. A pottery scatter around the fort, notably on its SE side together with associated mounding typical for settlement sites, might derive from a settlement outside the defended perimeter.
The SE side was, of course, the point where the road led out of the fort and thus was the most obvious area for Despite the inconclusive results, a few more general considerations on the use of extramural areas may not be out of place. It is perfectly conceivable that family members were admitted into the safety of the defended compounds, rather than soldiers living in the barracks on their own. That the small finds assemblage from Trench H does not allow us to prove or disprove the presence of women and children is unsurprising. How difficult it is to establish whether they were present or absent with any degree of certainty is best demonstrated by the fact that, despite extensive fieldwork in numerous Roman forts and fortresses and some work on distribution of Johnson, A. 1983: 166-76; Petrikovits 1975: 36-43) 31-32), though a figure below 1,000 cannot be excluded (Tomlin 2000) . The higher estimate is based on the assumption that there were still eight soldiers per room unit. The above-mentioned "Barracks Fort" Ain Sinu I (Johnson, A. 1983: 292-93, cf. 22 tab. 1) . Fort 4 is roughly a third to a fifth of the average size of a high imperial legionary fortress for some 5,000-6,000 men, an observation which might offer further support for a garrison of 1,000-2,000 men. Closer in time and layout than legionary fortresses of the principate is the early fourth-century bridgehead fort at Cologne-Deutz, filled exclusively with barrack blocks, 16 in total.
(While the reconstruction of the interior is based on the excavation of a series of small trenches, covering just a tiny fraction of the area, the regular size and spacing of inner buildings is indeed best explained with the Deutz being a kind of "Barracks Fort" as well.) Precht (1987: 515) postulates that there may have been a century each in 12 barracks blocks, the four central ones being set aside for the officers and administrative functions, adding up to a total garrison of c. 1,000 men. There is no good reason why Fort 4, whose interior was three times larger than that of Deutz (1.8 ha.)?even if the combined area occupied by its barracks was of a similar order of magnitude to that of the 16 narrowly spaced barrack blocks of 11.5 x 57.4 m. each at Deutz (Precht 1975; ?should have had a smaller garrison.
While any figure between 1,000 and 2,000 is possible (and a figure slightly below the minimum or above the maximum estimate not inconceivable), round figures, whether 1,000 or 2,000 men (i.e. roughly four or eight per room, leaving a few rooms for other functions), may be easier to reconcile with the little we know about the organisation of the Sasanian army. One thousand men would correspond to the postulated size of a Sasanian unit called gund, and there is in any case circumstantial evidence to suggest that the organisation of the Sasanian army was based on units of 1,000 men and multiples thereof (Widengren 1957: 162-63; 1976: 282; Huyse 1999: 133-34; cf. Shahbazi 1987:497-98; Gyselen2001: 20-22) . Admittedly, the postulated division of either one or two units over three barrack blocks seems odd (unless there is a fourth, as yet undetected, barrack block in the NE complex), but it ought to be admitted that we know so little about the organisation of the Sasanian army that any of the above assumptions are speculative.
As the wall was a threat from mounted armies, one wonders whether it would not equally have been defended by cavalry, or at least partially mounted, units. 
XVIII. THE STRENGTH OF THE SASANIAN ARMY IN THE GORGAN PLAIN (EWS & HO)
Despite many as yet unresolved questions (e.g. the number of storeys per barrack block and the proportion of floor-space reserved for storage or horses, or potentially occupied by civilians), it now seems possible to venture at least rough estimates of the total size of the Sasanian army stationed at this frontier. According to Kiani (1982: 15 fig. 9 1987) , several of the forts in the hinterland are substantially larger than those on the wall and are often in a more advantageous strategic location.
Thus they are more likely to have contained the command centres. Positioning the strongest military units in the hinterland would make perfect sense and is paralleled by the strategy employed by the Roman army. In case hostile forces threatened any particular section of the Great Wall of Gorgan or had managed to break through, troops in the hinterland could have more easily and rapidly repelled such an attack than would have been possible by assembling troops from other forts on the wall. More fieldwork will be required to test whether Qaleh Kharabeh indeed was densely filled with barrack blocks and, if so, whether or not this is paralleled in some or all of the other square compounds. Substantial barrack blocks are unlikely to be designed for a temporary garrison, e.g. troops in transit, more likely to be accom modated in tents or yurts. Even the evidence available at present suggests that the Sasanian Empire was able to mobilise substantial manpower and that the permanent garrison in the Gorgan Plain alone numbered many tens of thousands of men. It seems highly likely that an Empire stretching from Mesopotamia into the Indian Subcontinent would have held strong local garrisons not just on land bordering the Caspian Sea, but also elsewhere. To the local garrisons we must add the field army, thought to have comprised 50,000 men (Widengren 1976: 296-97; Greatrex 1998: 57-58 In total, twenty-six secure, non-modern, contexts contained seventy-five fragments of hand-collected animal bone, of which only twenty-eight were identifi able to species. The majority of the bones from the site were poorly preserved, exhibiting extensive cortical degradation consistent with acidic and/or sandy free draining soils.6 Analysis of the species represented ( Table 2 
